Objective: Recent studies have reported a positive association between paid work hours of mothers and obesity in their children. Like most of other hospitals, nurses at our center work either on irregular shifts or on a regular basis. The aim of this study was to analyze factors affecting the weights of the children of female nurses.
Introduction
Obesity is a medical condition in which so much adipose tissue has accumulated in the body, that it has an adverse effect on the person's health (1) . Childhood obesity is one of the major public health problems worldwide (2) . Childhood obesity is estimated to affect 20-30% of the population in western countries (3) . Factors leading to childhood obesity are complex and include genetics, neurology, environment, physiology, sociocultural conditions, and ecology (3, 4) . Parental efficacy, especially maternal efficacy, has been linked to obesity (5) . The influence of maternal employment in the development of childhood obesity has garnered the interest of several researchers. Recent studies have established a positive association between maternal paid work hours and pediatric obesity (6, 7) . Longer work hours have been suggested to lead to insufficient family interactions. Also, mothers working long hours have insufficient time to prepare nutritious meals and supervise their child's physical activity (8) . In contrast, a recent study reported that childhood obesity was associated with irregular work schedules of fathers (9) . Furthermore, this study found no association of obesity with maternal work schedule. Health personnel in most of health units and hospitals are either on call or need to complete the shift work. The parent's time at home as well as the time they spend with their children is not fixed. A study performed on nurses and midwives demonstrated that cumulative night-shift work was positively correlated with their own body mass index, waist circumference, hip circumference, and waist/hip ratio (10) . However, limited data on their children was available. The nurses in our hospital comprise a heterogeneous group in terms of education level and working status, along with other factors including age, number of children, and so on. Hence, we aimed to analyze some factors influencing the weight of the children of female nurses.
Subjects and Methods
This study was approved by the Dr. Burhan Nalbantoglu Ethical Committee. We had obtained written informed consent from the children's parents. This study was performed on children of nurses working at the Burhan Nalbantoglu state Hospital in Nicosia, Cyprus. Regular working hours at this hospital were from 07:30 am to 03:30 pm. Nurses on a regular schedule worked from Monday to Friday. However, the majority of the nurses worked on either of three shifts: 07:00 am to 02:00 pm, 02:00 pm to 09:00 pm, and 09:00 pm to 07: 00 am. The shifts were completely irregular, and a nurse could be assigned any shift on a given day. Nurses working on shifts needed to clock approximately 40 work hours per week. When extra personnel was needed, these nurses would be asked to work overtime. Nurses working on irregular shifts were working in the same format since their first day of employment. Nurses working regularly either had previous experience of shift work or worked regularly since their first day of employment. Nevertheless, they had been working regularly since they had given birth. The female nurses who worked at our hospital in the same work format since their child was born, who were not divorced, and had at least one child between 2-18 years of age were eligible for the study. A total of 158 female nurses met the criteria. Of these, 120 nurses were working on shifts and 38 were working regularly. Fifty-nine nurses agreed to provide information about their children. Thus, we included 100 children of 59 nurses in this study. We prepared a questionnaire including details such as the gender of the child, birth weight, education level and working status of both parents, the duration of breastfeeding, age at which supplementary food was first introduced, exercise habits, snacking habits, and identity of the caretaker while the mother was at work. The questionnaire form was filled by the participating nurse and was checked by the researcher. Because of the unavailability and high cost of techniques directly measuring body fat, body mass index (BMI), which is the widely accepted clinical standard identifier of overweight and obese children (2), was used for this study. The child's body weight was measured to the nearest 0.5 kg and height to the nearest 0.5 cm by the same researcher. The BMI was calculated using the formula:
BMI percentiles and Z-scores were calculated using standard growth charts established by the Center for Disease Control and Prevention (CDC) (11) . Children with BMI percentile <5% were considered underweight; those between 5-84% to be normal weight; 85-94% to be overweight; and 95% to be obese. 
Statistical Analysis
We used the statistical program SPSS version 15.0 for Windows. We used chi-square tests and descriptive statistics for analysis of categorical data. We used logistic regression analysis for interpretation of independent variables. A twosided p-value 0.05 was statistically significant.
Results
We analyzed data from 100 children of female nurses on duty at our hospital. The median age of the children was eight years, and range between 2 and 18 years. The female nurses included in our study were aged between 32 and 46 years, while their median age was 39 years. All nurses were working in the same work format since the birth of their child. The median birth weight was 3000 grams. Only three children weighed less than 2000 grams at birth. The birth weights of many children (69; 69%) ranged between 3000-4000 grams. The remaining 28 (28%) weighed between 2100-2900 grams at birth. The general properties of the study group are summarized in Table 1 . According to standard BMI percentiles, 13 (13%) were underweight, 53 (53%) were normal weight, 14 (14%) were overweight, and 20 (20%) were obese. BMI was not associated with birth order (p=0.164), birth weight (p=0.761), duration of breastfeeding (p=0.872), introduction of supplementary food (p=0.166), father's working status (p=0.457), physical activity (p=0.08), mother's education level (p=0.558), and father's education level (p=0.115). In Table 2 , we present the distribution of underweight, normal weight and overweight/obese children according to risk factors (such as snacking habits, method of birth, identity of the caretaker when the mother is at work, and mother's work format). Snacking habits were defined as consumption of high-calorie food, including biscuits, crisps, and chocolate. Adiposity was significantly positively associated with snacking habits (p=0.003). Out of 34 children who were obese or overweight, 23 (67.6%) were reported to consume snacks every day. In contrast, only three out of the 13 children (23.07%) in the underweight group were reported to consume snacks every day. The remaining 10 children (76.9%) were reported to either avoid snacks or consume snacks for only 1-2 times a week. This snacking pattern was reported in only six out of 34 children (17.6%) in the overweight/obese group (Table 2) . Mousa Turk 
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Adiposity was significantly positively associated with the method of birth (p=0.04). Out of the 34 overweight or obese children, 28 (82.3%) were born by Caesarian Section (C/S). In contrast, this ratio was 46.1% and 64.1% in the underweight and normal-weight children, respectively (Table 2) . Adiposity was also significantly associated with the identity of the caretaker while the mother was at work (p=0.04). Seven out of the 13 underweight children (53.8%) were looked after by a babysitter, whereas only four of 34 children in the obese/overweight group (11.7%) were looked after by a babysitter (Table 2) . Adiposity was significantly associated with the mother's working status (p=0.016). The mothers of 12 out of the 13 underweight children were working on irregular shifts (92.3%), while only one worked on a regular basis (7.7%). On the other hand, the mothers of 20 out of the 34 obese/overweight children were working on a regular basis (58.8%), compared to 14 on irregular shifts (41.1%). The median ages and work experience periods of the nurses in both irregular shifts and regular working groups were similar (37 vs. 38, p=0.56; 12 vs. 13, p=0.46). There was no association between children's' weight and mothers' education level, fathers' education level, fathers working status, duration of lactation, birth weight, children's gender, birth order, and time of consumption of additional food.
We performed a multivariate logistic regression analysis to define the independent variables for childhood obesity and underweight children. The models were adjusted for snacking habits, identity of the care taker, mothers working status and method of birth. Regular working hours (p=0.019) and C/S birth (p=0.043) were determined to be independent risk factors for childhood obesity. Furthermore, caregiving by a babysitter (p=0.037) and shift patterns of the mother (p=0.049) were determined to be independent risk factors for underweight children.
Discussion
In this cross-sectional study, it was determined that the working status of mothers, snacking habits of children, the identity of the caretaker while the mother was at work, and the method of birth were associated with obesity of children. Childhood obesity is a widespread problem and has been linked to several genetic and environmental factors (2-4, 12, 13) . We demonstrated that the children of nurses working on irregular shifts were more likely to be underweight than those working on fixed schedules. Shift-work has been shown to increase the risk of various health problems, including abdominal obesity (10) . However, the impact of parental shift work on their children remains poorly studied.
BMI: Body mass index; C/S: Caesarian section.
Underweight (n/%) Normal (n/%) Overweight/obese (n/%) Parental efficacy, especially maternal efficacy, has been linked to the development of childhood obesity (5) . Recent studies have established a positive association between maternal paid work hours and child obesity (6, 7) . It is argued that longer work hours lead to insufficient family interactions. Also, long-working mothers have insufficient time to prepare nutritious meals and supervise their child's physical activity (8) . Apart from parental working hours, there has been an increase in the proportion of families with either or both parents working at variable intervals (9) . A recent study established that childhood obesity was associated with irregular work schedules of fathers. This study found no association of obesity with maternal work schedule (9) . In this study, we observed no association of paternal work schedule with the child's adiposity. The duration of work hours of female nurses working on fixed schedules and those on shift work were identical at our hospital and differed only in the regularity of work. The percentage of underweight children was higher in nurses working irregularly, while the percentage of obese children was higher in nurses working regularly. Furthermore, it was also observed that a high percentage of nurses working on shifts left their children to babysitters while they were at work. More children looked after by babysitters were underweight than those taken care of by someone else (father, grandparents, school, home alone). Babysitters may not be able to handle the nutritional support of the child as well as mothers. In addition, children of regularly working nurses were more likely to be overweight or obese. Despite an increase in the proportion of working mothers over the past decades, the domestic tasks continue to depend on the mother, and fathers' contributions are minimal (14) . Thus, when the mother is not at home, the caretaker does not take as much responsibility of the child in all aspects including nutrition. Frequent snacking habits were also associated with adiposity, which was expected as it is consistent with several other studies in the literature (15, 16 ). An interesting finding of our study was that more children born by C/S were obese/overweight than those born normally. This association was independent of the birth weight. A recent metaanalysis demonstrated that children born by C/S had a 1.34 Relative Risk (95% CI 1.18-1.51) compared to children born normally (17) . Another study published later reported similar results in pre-school children (18) . The authors showed that children born by C/S faced a 24% more chance of being overweight and 29% higher obesity risk. It has been hypothesized that lack of exposure to maternal gut microbiota in children born via C/S could be a possible biological explanation for the development of obesity in early or later childhood (18, 19) . In this study, we also established some results which were like those previously reported, such as positive correlations between birth by C/S and snacking habits with the development of childhood obesity. Interestingly, maternal shift work was associated with more chances of the child being underweight, while regular working was associated with childhood obesity. Although other members of the family aid in feeding the children, their mother still holds a central role in their nutrition. Thus, maternal work patterns may affect their child's adiposity levels. These findings need to be confirmed by future studies on a larger scale.
